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Abstract of JP 2004026732 (A) 

PROBLEM TO BE SOLVED: To obtain a highly 
heat-resistant new compound having high 
noncrystallinity and high positive hole transport 
ability, and to provide an organic electroluminescent 
device using the compound, drivable at low 
voltages, having high drive stability/heat resistance, 
and showing stable luminescent properties. ; 
SOLUTION: An asymmetric 1 ,4-phenylenediamine 
derivative as the new compound is represented by 
formula(l)[ wherein, Ar<SP>1</SP>and 
Ar<SP>2</SP>are each a (substituted) aromatic 
hydrocarbon group or aromatic heterocyclic group, 
totaling >=10 In the number of carbon atoms, 
wherein the substituent(s) are one or more groups 
selected from alkyi, alkenyl, alkynyl, aralkyi, acyl, 
aikoxycarbonyl, alkoxy, aryloxy, amino, aromatic 
hydrocarbon group and aromatic heterocyclic group, 
and these groups may further be substituted ]. ; 
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trXXg^ U (!|tPji¥ 1 - 2 4 5 0 8 7 -^I^IS. I5l2-222484 #i> 

ig) . \£x7.=f-v )i7 V -uymmw (mmv 2-24727 8#^^). , (2-t nn 

7 X V-;bOiift{t-a-fe (#PJ¥ 8 - 3 1 5 9 8 3 ^l^$g) , D 30 

7 5yiS{t:^!^t|g7l£»1^»fcLTfflv^§c:i:*^tii*s„ 

[ 0 0 4 7 ] 

]^vi:^iy^y V y(D7ji^=.yL.mitrj:}£o^mitit^'^^t^7.hMntLr. }vyuyiz 
Kms n^-f-y ^ ^ymmi* (#ifi¥4-3 3 5 0 8 7-^^^$g) . ^i- ^ v ¥ ymmit ( 
#ra¥ 5 - 7 0 7 7 3 ^4.^fs) , u vym(D'i^^^m^mmm (itpj¥ 5-1933 

7 7^^i>|g):feH^. :4xXh#)pHcMbT 0. I - I Q mm.% Y •- y t ^ C h \Z. ^ . 
[ 0 0 4 8 ] 

Y~ym^mh\.x\t, ^-^ ^) yu^izh^mo^m^^mff^^mx^^ . m^\f. wfeis 

LT{i, -?Uby, ifuy, 7yh^-b:^. ^ U *3 j; ^ ti ^ 
CiM«ft#A^*tf6ih.§o m^^it^mhhX\t. +:^^UF>SI»f*^ i'vijyp^f* 

t-7.YMn\Z^&\:,X\ b-if-WS^, 8#. 694H, 803H, 958H(1 980^ 

) ;ra9#, 8 5 M ( 1 9 8 1 t5iJ^*nTi^sM3^fi^^ HA^ fg)fegffl<D F-:/ 

LT^fflT^So 50 
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sfc, myt^^stmytmit. p^ttF-/-^>h imyt^mtmr) tt^T^hit-^mf^^ibm 

mft^mthm.m^iiz. 3, 7, a, 12, 13, 17, 1 s ^ ^xf-;i/- 2 

1 H , 2 3 H - 4-° ;P 7 ^ U :y e ^ ( I I ) # O :t° ;P 7 ^' U > « f* ( U S P 6 , ' 3 O 3 , 

2 3 8 ^ » ) . h U X ( 2 - 7 X - ;b tf U 2>' y ) Y U i>' 7 A H © W ffi ^ U P # 
(WO 00/706 5 5-^;2:^fg) . e'X (2-^x-;Hi°iJi>^>) e^^SrHOWlie^ 

Hft (WO 0 0/57676-^ . E'X (2 - (2' -'^^V'^x-;!/) - tfUi>~ 

t h) 1' U v'^'i^ (7-bf-;l/7-b h-^ ^tDS^iafit?#ti^Sigft (WO 0 1/4 

1 5 1 2^'J^m) ftHA^^tfsnso lo 

[ 0 0 5 0 ] 

mftm%mK:&if^t^:^\'UntLrit. m^isi, 4' -n, n* 

7 X - (wo 00/70655#i^«).hUX(8-(i 

V U ^ ^ y V y:> 7 ^ =. ^ I. S P 6 . 3 0 3, 2 3 8 ^»$S) . 2 , 2 ' , 2 

" - ( 1 , 3 , 5 --t v-ff > b u F U X [ 1 - 7 X - 1 H - y XV ^ 

3. (Appl. Phys. Lett., 78#, 1622«, 2001). 4^' 
U t£ n ;b ;l/ y - ;l/ ( # H 2 0 0 1 - 2 5 7 0 7 6 ^ ^ ) ^ * If S tl S o 
[ 0 0 5 1 ] 

[ 0 0 5 2 ] 

MiJol^ffiifi^f t;:©^ F-y Lfc D . jMIc. It ffiiJ ® ^Bifif^ c f - L T t J; i/^ o 

mytm 5 comm(o±mit. a#2oonm, »tb<aioonm-e^p, TPiaati 

Onm.»SL<ti20ninT'fe?.o 

[ 0 0 5 3 ] 30 
0 1 tc^-r^^cD«?lc*3V^T, ?il3teB 5 ©±ti:^lte.nsi^8i 7 ?il)teS 5 Kit?;!: 

h^^mt'^t^^L < . XX. -^^^i/^h, -{ytP^K. 3b;bi/'i7A, 7;l/5-'^7A, il^ 

[ 0 0 5 4 ] 

mwm}±hx\t. V 2/ 7 A -si^^, vi^^>i/'^ A--r A-a-^, 7;^5ri'?A 

{gft*MiJ^«*^e.^5l^g 7 ;&«K-r§ SWT'. i:©±tc?6}c. tt»HI!tA^]a < 40 
SS^RMi; LT{±7;l/5r:'i7 A, Sg. ri'vir;!/. ^7 D A , ^, fi © ffi ^ ti 

[ 0 0 5 5 ] 

tfc, ltS70fl)teJl5iJWffitCL i F. L i 2 0#©ai9M (0. l~5nm) ^S^t 
*?oa^^r^±^-yr?.^xi]^^aT-fe'3. »SH/^ (App 1. Phy s 
Lett., 70#, 152H, 1997^is;iEEE Trans. Elec. 
tron. Devices, 44#,1245H,1997^i^)c 
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) - N , N ' - i>~- p - h U ;l/7^ U > (# Pji¥ 3 - 1 1 1 4 8 5 > t° U f-xr. 
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T-UVCAppl. Phys. Lett.. 64 1•2■45H^ 1994 m 
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5. 10. 15, 20-xh77x:::;b 
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5. 10, 15. 20-T-h-77xr.;l/ 
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5, 10, 15, 20-T-b77x-;l/ 
(II) 
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9 ^-'y^ h.y ^rx%/7 -y 

SS 7 ^ n 7 - y 

iil(II) 4, 4' , 4' ' , 4' • • -•rh57 •r-29H, 31H-7^^D5/7-> 

(#ia¥ 1 1 - 2 5 1 0 6 7 ^'Skm.. #pj 2000-1 59221 ^^^^^icib«) ^> 

-•/LT:S:§« (#91 ¥1 1-283750-^iirS, #M 2000-36390-i-i^|g, 

!|fM 2000-1 50 1 BB^^fg. #PJ 200 1-223084^4^^:&H) ftHfe» 50 



-2 1H, 23H-4^;l/7-i'> 
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-2 1H. 23H-ii<;^7^'>'-:^^;I/7^'y^( 
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^s^^-v7T»3fe. mmLkiE^mmm 4 tmm(D:^mr'mmmm^mT^^^-bK mm 

[ 0 0 6 0 ] 

fcs^-rjc^t. * 6 Kii?$i3t» 6 ^ag-r 5 c i: feT*t So «¥iitjg» 6 ^B^'-r §M 

U y©7;V5-'i7i=,^^ii:, ;a-:^^-9->:?7 V^-;l/K«i*: ( A p p 1 . Phys. Lett 
. , 55 #. 1489H, 1989^ftfi)^^tie.^JJ<U^^'^U;l>^^^;l/(P 

M M A ) # O ^11 ^a-iJ b fc: ( A p p r . F h y s . Lett., 61 # , 

27931. 1 992^1^) . 7x-^>hPU>iS»f* (#11 ¥5-33 1 459^ 
). 2-t-7f-;V-9, 10-N, N' -i>'->7y7yh'54^/i'S>''l'5y(Phys 
Stat. Sol. (a). 142 #, 489 H, 1994^),nM 

[ 0 0 6 1 ] 

m^fm^m 6 pmm(D±mit. a^200nm. 0SL<aiOOnm-^feD^ TPItia 
^5nm, if$L<{ilOnmT'feSo 

«?«3ill6t>.WSSLfcIE?Lln13M«4t|W!«^cLT^^ftfeSV^{i^^^«?S^iffcj; 

t LT ti. ^Sft i>"7 5 yit^^^M (#il¥ 6-267658 ^ 1^ $g ) . ^ V ¥ ^it^t 

(# 1 ¥6-33003 l-^i^^fg) . i-y ^ -HymmW dtH ¥6-330032 
^'j^m) : U n yfb^ft (#M¥ 6 - 3 2 5 8 7 1 , *SU >fl:^!f8!I (It 

F^¥5-325872€^fg). N - 7 x :^ ;l/ A V- ;l/ # t& ^ W f S ft^ tl (# F^¥ 
8 -6 0 1 4 4#^|g) . N-tr:^;l/*;b/'5V-;l/M-a-f*: (#^¥8-6 0 1 4 5^^;^^ 

[ 0 0 6 2 ] 

CO.fcd^feltS^ffiJIOMIPOiPSfi. 31^1 0 0 nm. i(fSL<}±2nm-e$.D. TPI 
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fS7t*?«> Blii:«MoSji, IP-^. »Si±{i:llffi7. fS^tJiS. iEILIi3M]i4. g 

m 2 ©)iitaa-r ?) <: i: fewrtsT-fe D . sese Lfci d < t t-^&A'ssBjttoitt.^ 2 

(iH 3 Jt^Lfciuia#S«^i:li)fiO)ilIlc, «)I f 5 c i: pltlT' S § „ MK..BIi*v^ 
Lig3Jt^Lfc^)i«ii.J;:fe,|^gX{ilt«i:?8Jfe)li;©P^lcffilcoS%WLTU^TfeA 
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:&*3, *f8BJ!©||HM» 1 . 4 -7x^Uy~>-7 5 « t IE IL ft A • ItJ^ tt 
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cDW^^M^^jih^m'O . i-X T €) M ® 15 « PS S ? tl 5 O T' a * o 

mmm i : m^it^wi ©^js 

1) N-7-bg^;l/-N' - 7x-;l/-l, 4-7xr.l/>'S>'75>©-a-Jt 
N - y x.,=.)l - I , 4-7x-byv'75>22. lg(0. 12mol):&THF40 
m L icmt-' LTc-MMl^ . hUxg^;l/7^>'6mL#ftTs 0°CT?il7j<S»2 0mL^?gT 
L 3 0 ^^SJS^^ifco SJSI^7?S> 'N^^-y-yicsai^^-tn!:, 7j<T^# L felt . SEIM? 
•ii5£:i:lcJ;t)sa6l&*25.4g(0.iimol, lK¥9 3%)%f#fc„ 10 
[ 0 0 6 5 ] 

[ fb 7 ] 




-NHAc 



[ 0 0 6 6 ] 

2) N-7-b:5=^;l/- N, N' -HX (4-e7x:=.;l/) - N* - 7 x - )l - 1 , 4- 

7x:::L^>v''75>'€)-a-J5l 

N-7-bf-;P-N* - y j:=.}1- I , 4-yj:-Uyi^7^yi. 92g (8. 49m 
mol), 4-3-Klf7xr.;l/5. 69g .(20. 3mmol).J^KAU'i7A4. 
70g (34. 0mmol)^^l. 08g (17. 0mmoi)J;:7"h^X^U/> 
^"U g^;Vx-x;l/ 1 5 m 1 ;&iin^. S*T^ 1 6 0 °C T- 1 0 K JS ^ li: fc c 

S)SI?7fgs gfS^Stc T H F ^ip^v ^?t!fe>&if:SU Lfto it^Stc-^^ T H F ^MIIS 
Sbfcit, :^^/-)]y/7k (2/1) g^?gflSJca^\ ttStifcaiSft^ffiiifc* 0 miR 

Lfco ciDitmm^^ -^vr-mw-t^c tici:y)nm^m^4 . zeg (s. 03 

mmo 1, IK^95%) *M#6nfc:o 
[ 0 0 6 7 ] 
[ft 8 ] 



Q-N-Q-NHAc . O^Qm • 



[ 0 0 6 8 ] 

3) N, N' -ex (4-e7xr:;l/) -N-7x^;l/-l, 4-7xr:bi/i>'75>'0 
■q'^ 40 
N -7t^)l- N. N' -l£X (4-lf7xx;l/) -N' - 7xn;l/-l, 4-7x 
r.U>i>'75>4. 26g (8. 03mmol).7i<K{b*U7A0. 69g (12 
mmo 1 ) 7° D y - ;l/ 2 5 m L ^ iP ^ . 8 5 °C T 5 Hf S JS ^ -Ji: fc S )S I? 7 II ^ ?S 

- (MPJ?S« : 'N^'9->/W®x^;l/= 9 / 1 ) {tioTfflMb. ^ 7 -;l/T'^^^-r ^ 
d ^ D fLefe«&* 1 . 76g (3. eimmol, IjX ^ 4 5 % ) AM# 5 n fc o 

[ 0 0 6 9 ] 

[fb9] 
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[ 0 0 7 0 ] 

4) N. N' -ex (4-lf7x:^;b) -N- ( 9 - 7 x V ^ ;l/ ) -N' 10 

N. N' -ex (4-e7xr.;I/) - N - 7 x ;b - 1 . 4 - 7 x ^ b 7 5 > 1 . 7 
6g (3. eimmol). 9-3 — K7x-t>hb>l. 43g (4. 69mmo 
\ ) . mm:^ V t> 0 . 75g (4. 7mmol),^0. 23g (3. 6mmol. 
) K f h 3: ^ b y ^' U n - ;l/ >>' ^ ;l/ X — X 7 .m 1 ^ iO X. . S * T ^ 1 8 0 °C 1 0 

^*ti?>^nDJh;l/i:>^MES*Lfc^> ^5? y - ;l/ S €\ f# 6 n fc ttRg ti * ^ ii t <fc 
DHilXLfco il y-;l/T'gfc?tT5 il iitCci; »)SfeiiS»* 2 . 39g (3. 

59mmol, J|X^99%)*M#e)nfc: = 

[ 0 0 7 1 ] 20 

[{b 1 b] 




[ 0 0 7 2 ] 

C:©Mfe^»*l. 20g^ff«»|yL:fetC5,iE|Sfe7>«^^HftO. 51g(I|X¥43 
%) /b'illliK^nfco Ii|iRftoKfi^«f;&fTofei:i:5. ^^?»3b'5 6 6 4t?fet3fci:i:A^6 

- N M R iJ S |g Ift ^ T la ^ -r o S fc, -b ^ 3 - "1 ? a ffi D S C - 2 0 j; D ?N M ^ ^3- tif 
^^WSS ( A C - 1 ) ^ffl V^TiJS b;?c i: C 5, 5 . 1 6 e V "^fe o fco 
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[ 0 0 7 4 ] 

;l/ ( C - 1 ) (¥3S«^i*a 4 7 e'oo ; :tf77.ilg@gai 8 3-0} Stf 

CO (C - 1 ) Jt^L 1 0«a%<DTIB{k-a-tl (C-2) ^Ti3<D^ffT'. iE^'^^'-V 
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)g fig L fc o 

llSPM^fflilK^1^>:/fcj;t)tTofctt. S«l*IO*SgA^2 X 1 0" T o r r (1^12. 50 
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7X10-" Pa) &LTicrji:g>^'n'mwmmh^yf^m^rcmw;,«i.t°yf^mh^TmM. 

[ 0 0 7 8 ] 

(1 © a « ft K ia B ^ n fc -b ^ 5 >y ^7 ;i/ 0IJ {t^ ti 1 ^ A n , if-~(Dmmo'^y 
)\^'m^~ ^ --vMWihxmm-^fx ^fco M^mnoyM'^m.it 1 . 3xio~''Torr m 

1. 7X10"''Pa).T'\^«3lS 0. 10-0. 28nm/#(¥±£lO. 21nm 
/#) Tlilf 4 0 n m©jEILIiM» 4 ^^ii Lfco 

fg^ta 5 LT. t:^T©g3fi^ (D-1) *5 <fc tf (D-2) t^-r7;l/5 

r:'^AcD8-t,FD^5/^/iJ>'S§#:, Al (CgHfjNO) 3«3<i;0-';L'7P>*|WlB#K 
^« Lfco -'J? A© 8 - b KP^^S/:^/ U >SI#:tC)l^-r S;b:/>.>flDflJ^{±-2 . 0 10 

vol. %lc%Sj;5^i:Lfco c:<D^©7;l/5-'>A0D8-tKP4^$^4^/';>^#:O^ 
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[0084]' 

Ji(±©«lcLT. 2mmx2mm O it ^ X©fl^®aS[5^3^* § #1i«l^fS7t«? 
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